The bark of Ruyschia phylladenia was collected from Monteverde, Costa Rica, and extracted with acetone. Bioactivity-directed chromatographic separation of the crude acetone bark extract of R. phylladenia led to isolation and identification of lupeol, betulinic acid, and isofraxidin. Lupeol and betulinic acid showed in-vitro cytotoxic activity to MCF-7, MDA-MB-231, and 5637 human tumor cell lines. Isofraxidin was not cytotoxic, but did show antileishmanial activity to Leishmania amazonensis promastigotes.
Ruyschia phylladenia Sandwith is a Neotropical liana belonging to the Marcgraviaceae that is found in Costa Rica and Panama at an altitude of about 1200 m [1] . Twenty-eight different species of Ruyschia are currently recognized [2] . The crude bark extracts of R. phylladenia had previously shown antibacterial activity against Gram-positive Bacillus cereus and Staphylococcus aureus and cytotoxic activity against Hep-G2 (human hepatocellular carcinoma), MDA-MB-231 (human breast adenocarcinoma), and Hs 578T (human breast ductal carcinoma) cell lines [3] , as well as antiparasitic activity against Leishmania amazonensis promastigotes and amastigotes (IC 50 <12.5 and = 22.9 μg/mL, respectively) [4] . In this work, we present the bioactivity-directed separation and identification of bioactive components from R. phylladenia. To our knowledge, no previous phytochemical studies have been carried out on this plant.
The bark of R. phylladenia was collected from the Monteverde region of Costa Rica and extracted with acetone. The crude acetone bark extract was subjected to bioactivity-directed preparative chromatography to give lupeol, betulinic acid, and isofraxidin as the biologically active components (Table 1) .
Both lupeol and betulinic acid have shown cytotoxic activity against several tumor cell lines [5], so the cytotoxicity exhibited by these lupane triterpenoids in this study was not surprising. Although these compounds also showed antileishmanial activity against L. amazonensis promastigotes, the cytotoxicity against BALB/c mouse macrophages indicates a lack of selectivity; these compounds cannot be considered as potential antileishmanial agents. Lupeol [5b] and betulinic acid [6] have also shown antitrypanosomal and antiplasmodial activity.
The coumarin isofraxidin, on the other hand, showed no cytotoxic activity against the tumor cell lines and minimal toxicity to BALB/c mouse macrophages, while also showing excellent antileishmanial activity. The antiparasitic activity of isofraxidin is consistent with a previous report of antiplasmodial activity of this compound [7] . This report presents the isolation and identification of lupeol, betulinic acid, and isofraxidin from a new, here-to-fore uninvestigated plant source and reaffirms the biological activities of these compounds. Fractions F24-F42 were combined and recrystallized from ethyl acetate/pentane to give 1.70 g betulinic acid, which had 1 H and 13 C NMR and IR spectra in agreement with those previously reported in
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